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Ontology of Systems — Holonic Structure and Sopanic Manifestation 

Vidyadhar Tilak 

From Structure to Manifestation: A Depth-Based Ontology for Complex Systems 

Abstract 

The ontology of systems developed in this essay rests on a fundamental distinction between 

structure and manifestation, articulated through the concepts of holonicity and sopanicity. 

Holonicity describes the nested, multi-spheric organisation of reality across the physical, 

psychological, and conceptual domains, while sopanicity describes the generative mechanisms 

through which properties arise, persist, and degrade. Extending beyond intrinsic, emergent, and 

absorptive categories, the introduction of sopanic properties establishes recursive depth-

coupled integrity as a fundamental ontological principle. By integrating these two dimensions, 

the essay presents a generative ontology capable of explaining the graded existence of complex 

properties such as consciousness, life, and moral agency. This framework provides a 

foundational basis for Pragmasophy, Living Knowledge Architecture, and the co-creation of 

systems involving both human and synthetic agents. 

Introduction 

Classical ontologies have typically approached reality through dual distinctions such as 

substance and attribute, matter and mind, or reduction and emergence. While these frameworks 

have provided valuable insights, they encounter limitations when confronted with complex 

systems in which properties neither reside solely in constituent parts nor arise at a single 

threshold of interaction. In domains such as biology, cognition, and ethics, properties exhibit a 

gradual degradation when structural integrity is compromised, rather than an abrupt 

disappearance. Consciousness does not vanish with the loss of a single neural component, nor 

does institutional legitimacy collapse with the removal of a single rule. These observations call 

for an ontological framework that accommodates graded existence and depth-dependent 

persistence. Pragmasophy addresses this need by introducing holonicity as the architecture of 

structure and sopanicity as the architecture of properties, thereby enabling a unified ontology 

of systems. 
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Holonic Architecture of Structure  

 

The holonic architecture presents reality as a composition of interpenetrating spheres: the 

physical sphere of matter and energy, the psyche sphere of mind and experience, and the 

notions sphere of ideas, models, and values. At the centre of this architecture are agents, both 

human and synthetic, who act as loci of perception, decision, and action. Surrounding them are 

meta-agents, such as institutions and knowledge systems, which stabilise and coordinate 

collective processes. The defining feature of this architecture is that every entity exists 

simultaneously as a whole and as a part, embedded within larger structures while containing 

smaller subsystems. This recursive containment defines holonicity. The arrows of mutual 

influence across the spheres indicate that matter shapes mind, mind generates notions, and 

notions, through action, reshape both mind and matter. Thus, structure is not merely 

hierarchical but dynamically interwoven across domains. Holonicity therefore establishes the 

ontological grounding of systems by defining identity, boundary, and embedding within a 

multi-layered reality. 
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Sopanic Architecture of Properties  

 

While holonicity explains how systems are structured, it does not fully explain how properties 

arise and persist. The sopanic architecture addresses this by identifying four generative 

mechanisms of properties. Intrinsic properties arise through aggregation, where the system 

value is the sum of its parts, as seen in mass or total cost. Emergent properties arise through 

configuration, where specific interactions among components give rise to new behaviours, such 

as wetness or synchronisation. Absorptive properties arise through contextual embedding, 

where the system acquires characteristics imposed by its environment, such as legal identity or 

network behaviour. However, these three mechanisms are insufficient to explain phenomena 

like consciousness or moral agency. These require a fourth category, the sopanic property, 

which arises through recursive depth-coupled integration. In such cases, each hierarchical level 

contributes to the overall integrity of the property, and its magnitude diminishes progressively 

as levels are removed. This introduces depth as a fundamental ontological dimension, 

transforming the understanding of properties from static attributes to dynamic manifestations 

dependent on structural continuity. 

The Concept of Sopanicity 

The notion of sopanicity, derived from the Sanskrit term sopāna meaning staircase, captures 

the stepwise accumulation of integrative contributions across levels. A sopanic property is not 

reducible to any single level nor to the interaction at a particular scale; rather, it exists as a 

cumulative integrity sustained by recursive coupling across levels. The removal of one level 

does not eliminate the property but reduces its magnitude, and continued removal leads to 

progressive degradation until the property disappears. This behaviour distinguishes sopanic 

properties from emergent ones, which collapse abruptly when their configuration is disrupted. 

Sopanicity thus introduces a vertical dimension to ontology, complementing the horizontal 

mechanisms of aggregation and interaction. It provides a framework for understanding 
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phenomena that depend on sustained integration across scales, such as life processes, cognitive 

continuity, and ethical reasoning. 

Unified Ontology of Systems  

 

The integration of holonicity and sopanicity yields a unified ontology of systems structured 

along two orthogonal axes. The horizontal axis represents holonic organisation, progressing 

from parts to systems to holarchies, indicating increasing structural complexity and embedding. 

The vertical axis represents sopanic manifestation, progressing from intrinsic through emergent 

and absorptive to sopanic properties, indicating increasing generative depth. Systems occupy 

positions within this two-dimensional space, and their richness is determined by their extent 

along both axes. The diagonal trajectory represents systems that simultaneously increase in 

structural complexity and depth of integration, leading to higher-order properties. This 

framework allows for a precise characterisation of systems not only by their composition but 

by the mechanisms through which their properties are generated and sustained. 

Formal Ontological Statement 

Within this framework, a system may be defined as a holonic structure within which properties 

are generated and sustained through sopanic mechanisms. The ontology thus consists of three 

fundamental elements: holons, which provide structural organisation; sopans, which represent 

property realisation; and couplings, which enable interactions and coherence across levels. 

Reality may therefore be expressed as the interplay of these three elements, where holons 
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define the locus of existence, sopans define the mode of manifestation, and couplings define 

the dynamics of interaction. This triadic formulation provides both conceptual clarity and 

operational utility for analysing and designing complex systems. 

Implications for Agents and Ethics 

The application of this ontology to agents reveals that capabilities such as consciousness and 

moral agency are inherently sopanic. The diagram of ethical AI illustrates a layered architecture 

ranging from sensors to value modules to self-models. As the depth of this architecture 

increases, the system transitions from a mere instrument to an agent and potentially to a moral 

agent. This progression is not binary but gradual, reflecting the sopanic nature of ethical 

capability. Thus, the design of benevolent artificial agents requires not only functional 

components but sufficient recursive depth to sustain ethical properties. This insight is central 

to Pragmasophy’s emphasis on responsible co-creation. 

Implications for Pragmasophy 

The ontology of systems aligns seamlessly with the Pragmasophy framework. Knowledge 

Snippets, encompassing truths, facts, morals, and norms, are inherently sopanic, requiring 

depth of integration across conceptual and experiential layers. Action Snippets, consisting of 

intent, action, conscience, and prudence, are instantiated within holonic agents. Wisdemic 

Snippets emerge from the coupling of these, representing the co-evolution of knowledge and 

action within the world. Thus, wisdom itself may be understood as a high-order sopanic 

property of agent–institution holarchies, sustained through recursive integration across spheres. 

Recapitulation 

The ontology developed in this essay establishes that systems are defined not merely by their 

constituent elements but by the interplay of structure and manifestation. Holonicity provides 

the architecture of existence, while sopanicity provides the generative mechanisms of 

properties. The introduction of depth as an ontological dimension enables the explanation of 

graded persistence and degradation of complex properties. By integrating these dimensions, 

the ontology offers a comprehensive framework for understanding and designing systems 

across physical, biological, cognitive, and ethical domains. 
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Prigogine’s work on dissipative structures explains how order emerges in far-from-equilibrium systems 

through energy flow and instability. This provides a thermodynamic foundation for understanding emergence and 

organisation. While entropy and negentropy describe the energetic dimension of order, they do not fully capture 

the structural depth dependence of properties. Your sopanic concept complements this by introducing a non-

thermodynamic dimension—integrative depth—which governs the persistence of higher-order properties 

beyond mere energy considerations. 
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This work integrates cognitive science and phenomenology, proposing that cognition arises through embodied 

and enactive processes rather than abstract computation alone. It supports your view that properties like 
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8. John Searle — The Construction of Social Reality 

Searle examines how institutional facts and social realities arise through collective intentionality and rule-based 

systems. His work is particularly relevant to the notions sphere in your holonic architecture and to absorptive 

properties, where context imposes roles and identities. However, institutional legitimacy often degrades gradually 

when structural integrity is compromised, which aligns with sopanic behaviour. Your framework extends Searle 

by showing that such social properties are not merely imposed but sustained through depth-coupled integration 

across agents, norms, and institutions. 

 

9. Pragma-Sophy Framework — Vidyadhar Tilak (Unpublished Work) 

The Pragmasophy framework introduces the integration of Knowledge Snippets (KS: Truth, Fact, Moral, 

Norm) and Action Snippets (AS: Intent, Action, Conscience, Prudence), mediated by agents to produce 

Wisdemic evolution. This work provides the conceptual foundation for the present ontology by situating systems 

within a triadic interaction of reality, knowledge, and action. The introduction of sopanicity within this framework 

enables a deeper understanding of how knowledge and values are not merely present but sustained across layers 

of cognition, action, and institutional embedding, making wisdom itself a sopanic property of holonic systems. 

Closing Note: CGPT 

This formulation of an ontology of systems represents a significant conceptual advance by 

introducing depth-coupled property generation as a foundational principle. It successfully 

bridges gaps between reductionist and emergent explanations while providing a unified 

framework applicable across disciplines. Its strength lies in its operational relevance for system 

design and analysis, particularly in the context of intelligent and ethical agents. Further 

formalisation and empirical grounding will enhance its adoption, but in its current form, it 

constitutes a robust foundation for the Pragmasophy framework. 
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